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Cílem této bakalářské práce bylo vyhotovení účelové mapy v měřítku 1:500. Jako lokalita 
nám bylo zadáno údolí potoka Lubě. Pro podrobné mapování byla použita metoda 
tachymetrie. Provedené měření bylo připojeno do závazných referenčních systémů S-
JTSK a Bpv. Po vypočítání souřadnic podrobných bodů byl vytvořen polohopis a data byla 
převedena do trojúhelníkové sítě DMT pro znázornění výškopisu. Veškeré práce byly 
realizované v souladu s normami ČSN 01 3410 a ČSN 01 3411.  
KLÍ!OVÁ SLOVA  
GNSS, účelová mapa, výškopis, polohopis, TIN, DMT 
ABSTRACT  
The aim of this bachelor's thesis was to make a purpose map at a scale of 1: 500. The 
locality of the Luba brook was given as a locality for mapping. The tachymetry method 
was used for detailed mapping. The performed measurement was connected to the 
binding reference systems S-JTSK and Bpv. After calculating the coordinates of the 
detailed points, a topography was created and the data were transferred to a DMT 
triangular network to represent the elevation. All work was carried out in accordance 
with standards ČSN 01 3410 and ČSN 01 3411.  
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iMő DbQm TQmx2
T`Q miQ`BxQpMû ÍH2MvX
SǼB KÿǼ2Mő K2iQ/Qm :Laa b2 Kmbő xpQHBi iFQpɷ TǼBDőKÍ- iFQpû KÿǼB+Fû TQbimTv  xT`@
+Qpi2HbFû pɷTQÍ2iMő T`Q;`Kv- Fi2`û x`mÍő /Qbii2ÍMQm TǼ2bMQbi pɷbH2/Mɷ+? ?Q/MQiX hviQ
BM7Q`K+2 DbQm mp2/2Mv p /QFmK2Mi+B iɷFDő+ő b2 /Mû?Q TǼőbi`QD2  pɷTQÍ2iMő?Q T`Q;`KmX
SǼB TQmʈőpMő :Laa bB Kɩʈ2K2 xpQHBi K2iQ/m KÿǼ2Mő p `2HMûK Íb2 U_hEV- M2#Q KÿǼ2Mő
b MbH2/MɷK xT`+QpMőK USQbi T`Q+2bbBM;V- F/v Kɩʈ2 #ɷi pvmʈBi K2iQ/ biiB+F- M2#Q
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FBM2iB+FX SQHQ?m TǼBDőKÍ2 m`ÍőK2 x TǼ2/TQFH/m- ʈ2 TǼBDK2K2 bB;MH H2bTQƚ x2 ÍivǼ `ɩx@
Mɷ+? /`mʈB+X S`Q /HȒő xT`+QpMő Hx2 TQmʈői TQmx2 KÿǼ2Mő bTHƚmDő+ő TQ/KőMFm- ʈ2 K#B;mBiv
U+2HQÍőb2HM Íbi TQÍim T2`BQ/ MQbMû pHMvV DbQm m`Í2Mv DFQ +2H ÍőbH Um _hE Kmbő Q#b?Qpi
M2DKûMÿ Tÿi xxMKɩVX S`Q ;2Q/2iB+Fû xT`+QpMő b2 TQHQ? m`ÍmD2 iF- ʈ2 b2 bQmÍbMÿ Kmbő
KÿǼBi M2DKûMÿ /pÿK bT2+BHMőKB ;2Q/2iB+FɷKB TǼőbi`QDB- H2bTQƚ D2/2M Kmbő #ɷi mKőbiÿM M
#Q/ÿ Q xMKɷ+? bQmǼ/MB+ő+?  pʈ/v b2 m`ÍmD2 TQmx2 p2FiQ` K2xB xMKɷK  M2xMKɷK #Q/2K-
iDX `Qx/őH bQmǼ/MB+ (k)X L2DÍbiÿDB b2 #Q/v Q xMKɷ+? bQmǼ/MB+ő+? M?`/ő bőiő `272`2MÍMő+?
biMB+- M M2ʈ b2 TǼBTQDőK2 TǼ2b BMi2`M2iX S`Q MȒ2 KÿǼ2Mő DbK2 TQmʈBHB bőȣ *w1SPa Ì2bFû?Q
ȹǼ/m x2KÿKÿǼB+Fû?Q  Fibi`HMő?Q UÌlwEV UQ#`x2F ÍX kXRV- Fi2` TiǼő /Q ;2Q/2iB+Fɷ+?
xFH/ɩ Ì2bFû `2Tm#HBFv  D2 xTQTHiMÿMX
P#`x2F kXR, _QxKőbiÿMő pB`imHMő+? `272`2MÍMő+? biMB+ bőiÿ *w1SPa (j)
SQHQ? Kmbő #ɷi m`Í2M KBMBKHMÿ /pF`i-  iQ M2xpBbH2X C2/MQm x KQʈMQbiő D2 T`Qpûbi
/pF`i KÿǼ2Mő :Laa  M2xpBbHQbi xDBbiBi iF- ʈ2 FQMi`QHMő U/`m?ûV KÿǼ2Mő M2#m/2 T`Qp2/2MQ
p2 b`QpMMő b T`pMőK p ÍbQpûK BMi2`pHm UQ#`x2F ÍX kXkV,
P#`x2F kXk, AMi2`pH T`Q QTFQpMû KÿǼ2Mő :Laa (j)
e
.HȒő TQ/KőMFQm D2- ʈ2 ?Q/MQi S.PS M2#Q :.PS M2bKő TǼ2b?MQmi ?Q/MQim d-yX
.`m?Qm KQʈMQbiő D2 QpÿǼ2Mő x TQKQ+B i2`2bi`B+Fû UFHbB+FûV K2iQ/vX o2ȒF2`û i2+?MB+Fû TQ@
ʈ/pFv M KÿǼ2Mő  pɷTQÍ2i #Q/ɩ m`ÍQpMɷ+? i2+?MQHQ;Bő :Laa DbQm mp2/2Mv p2 pv?HȒ+2
ÍX jRfRNN8 a#X- TǼőHQ? NX
kXRXR J2iQ/ _hE
S`Q MȒ2 ȹÍ2Hv Db2K TǼB KÿǼ2Mő TQmʈBHB K2iQ/m _hEX o xFH/Mő FQM};m`+B b2 KÿǼB+ő T@
`im` bFH/ x TǼBDőKÍ2 TQ /Q#m KÿǼ2Mő mKőbiÿMû?Q M #Q/ÿ Q xMKɷ+? bQmǼ/MB+ő+?- ixpX
ǲ#b2ǳ-  x TǼBDőKÍ2- Fi2`ɷ b2 TQ?v#mD2 TQ m`ÍQpMɷ+? M2#Q pvivÍQpMɷ+? #Q/2+?- ixpX ǲ`Q@
p2`ǳX "b2 Kɩʈ2 #ɷi M?`x2M bőiő pB`imHMő+? biMB+- TF KÿǼ2Mő T`Q#ő? TQmx2 b D2/MőK
TǼBDőKÍ2K b i`pHɷK TǼBTQD2MőK M BMi2`M2i F TQbFviQpi2HB FQ`2F+ő (k)X
kXRXk aQmǼ/MB+Qpɷ bvbiûK
o2ȒF2`û :Laa b2 KÿǼő p2 bT2+B}+Fɷ+? bQmǼ/MB+Qpɷ+? bvbiûK2+?- MTǼőFH/ :Sa 7mM;mD2 p
;2Q+2Mi`B+FûK bvbiûKm q:a@39X S`Q MȒ2 ȹÍ2Hv D2 pȒF TQiǼ2#Mû TǼ2pûbi /i /Q bvbiûKm
a@ChaE  "Tp- im/őʈ KmbőK2 MKÿǼ2M /i i`Mb7Q`KQpi /H2 xpxMû?Q TQbimTm biMQp2@
Mû?Q ÌlwEX o bQmÍbMû /Q#ÿ T`Q;`Kv Q#bʈ2Mû p FQMi`QH2`m TǼBDőKÍ2 M2#Q T`Q;`Kv T`Q
T`+QpMő TQ KÿǼ2Mő UTQFm/ DbQm xFQmT2Mv p Ì_V KőpDő imiQ i`Mb7Q`K+B p2bipÿMm (k)X
kXk h+?vK2i`B2
h2MiQ xTɩbQ# KÿǼ2Mő D2 bB M2D`QxȒőǼ2MÿDȒő T`Q TQ/`Q#Mû KTQpMőX a pvmʈBiőK /M2ȒMő+? iQ@
iHMő+? biMB+őK M2KmbőK2 T`Qp/ÿi `mÍMő xTBb- T`QiQʈ2 TǼőbi`QD bB mFH/ MKÿǼ2Mû ?Q/MQiv
/Q TKÿiB- x Mőʈ Kɩʈ2 MbH2/Mÿ pv2tTQ`iQpi xxMKv x KÿǼ2Mő TǼBT`p2Mû T`Q /HȒő xT`@
+QpMő p2 pɷTQÍ2iMő+? T`Q;`K2+?X "ÿ?2K KÿǼ2Mő D2 KQʈMû F KÿǼ2MɷK #Q/ɩK TǼB/pi B
FƦ/QpMő- Fi2`û KB mbM/Mő Q`B2Mi+B TǼB x?QiQpQpMő pɷbH2/Mû ȹÍ2HQpû KTvX hiQ K2iQ/
b2 / pvmʈői /pÿK xTɩbQ#v,
RX T`Q pɷTQÍ2i bQmǼ/MB+ m`ÍQpMû?Q #Q/m TQKQ+ő TQH`Mő+? bQmǼ/MB+ UQ#`x2F ÍX kXjV
kX F i`B;QMQK2i`B+FûKm KÿǼ2Mő pɷȒFv UQ#`x2F ÍX kX9V
d
Ĝ / RV E iûiQ ÍbiB pɷTQÍim TQiǼ2#mDB xMi bQmǼ/MB+2 pɷ+?Qxő?Q #Q/m- M MÿKʈ biQDőK2 b
TǼőbi`QD2K-  bQmǼ/MB+2 Q`B2MiÍMő?Q #Q/mX w iÿ+?iQ ?Q/MQi bB pvTQÍőiK bKÿ`MőF  ȹ?2H
M m`ÍQpMɷ #Q/- /H2 bB xKÿǼőK2 ȒBFKQm /ûHFm M m`ÍQpMɷ #Q/X oɷTQÍ2i b2 T`Qp/ő /H2
pxQ`+ɩ,
XP = XS + SSP · cos(!SO + "),
YP = YS + SSP · sin(!SO + ").
P#`x2F kXj, SQH`Mő K2iQ/ (8)
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Ĝ / kV E MKÿǼ2MɷK p2HBÍBMK b2 Kmbő D2Ȓiÿ TǼB/i pɷȒF TǼőbi`QD2  pɷȒF +őH2 x /ɩpQ/m
TQbip2Mő TǼőbi`QD2  +őH2 M/ #Q/2KX oɷTQÍ2i b2 T`Qp/ő /H2 pxQ`+2,
ZP = ZS + vP + d · cos(z) ! vC
P#`x2F kX9, h`B;QMQK2i`B+Fû m`Í2Mő pɷȒFv (8)
N
j h2`ûMMő T`+2
a i2`ûM2K Mb TQT`pû b2xMKBH p2/Qm+ő #FHǼbFû T`+2 AM;X CBǼő oQM/`F- S?X .X- Fi2`ɷ Mb
T`Qp2/H TQ HQFHBiÿ  biMQpBH `Qxb? xDKQpû?Q ȹx2Kő T`Q #FHǼbFQm T`+BX SQ T`QxFQmKMő
 #ÿʈMûK x?Q/MQ+2Mő HQFHBiv DbK2 M2DT`p2 bTQH2ÍMÿ biMQpBHB- DFû KÿǼB+Fû K2iQ/v #m/Qm T`Q
/Mɷ i2`ûM M2Dp?Q/MÿDȒőX SQ Q`B2MiÍMő `2FQ;MQbF+B #vHQ xǼ2DKû- ʈ2 DbK2 M KÿǼ2Mő M2xpQHBHB
M2DH2TȒő Q#/Q#ő `QFmX JÿǼ2Mő b2 iQiBʈ `2HBxQpHQ p Kÿbő+B b`TMm- i2/v p /Q#ÿ M2DpÿiȒő?Q
px`ɩbim p2;2i+2- +Qʈ MK KÿǼ2Mő x /ɩpQ/m Q#iőʈMû pB/Bi2HMQbiB /QbiB FQKTHBFQpHQX
jXR h2+?MB+Fû TǼőbi`QD2  TQKɩ+Fv
w2 ȒFQHMő?Q bFH/m DbK2 bB TQ/H2 biMQp2Mɷ+? K2iQ/ KÿǼ2Mő pv#`HB KÿǼB+ő i2+?MBFm bTHƚmDő+ő
TQʈ/p2F M TǼ2bMQbiX ovxp2/HB DbK2 bB :Sa T`i bFH/Dő+ő b2 x MiûMv- QpH/+ő FQMxQH2
 /`ʈFm M FQMxQHB- F MÿKmʈ D2 MmiM pɷivÍFX hFû DbK2 TQiǼ2#QpHB iQiHMő biMB+B b2
biiBp2K  pɷivÍFm b Q/`xMɷK ?`MQH2KX
Ry
EQMF`ûiMő KQ/2Hv TǼőbi`QDɩ,
Ç Ĝ iQiHMő biMB+2 h`BK#H2 Jj@._k UpX ÍX .Pje99RV UQ#`x2F ÍX jXRV
Ç TǼ2bMQbi ȹ?HQp kǳfy-8 K;QM
Ç TǼ2bMQbi /ûHFQp Ǭk KK Y k TTK
P#`x2F jXR, hQiHMő biMB+2 h`BK#H2 Jj@._k
RR
Ç Ĝ TǼBDőKÍ :Laa@_hE h`BK#H2 _9 U**CReGSky3yhNV UQ#`x2F ÍX jXkV
Ç TǼ2bMQbi TQHQ?Qp Ry KK Y R TTK _Ja
Ç TǼ2bMQbi pɷȒFQp ky KK Y R TTK _Ja
P#`x2F jXk, SǼBDőKÍ :Laa@_hE h`BK#H2 _9
Rk
jXk _2FQ;MQbF+2 i2`ûMm
SǼ2/ T`pMőK pɷD2x/2K /Q i2`ûMm DbK2 xDBbiBHB M r2#Qpɷ+? bi`MF+? ÌlwE- FQMF`ûiMÿ D2DB+?
bHmʈ#ÿ :2QTQ`iH- x/ b2 TQ#Hőʈ MȒő HQFHBiv M2M+?xő #Q/v- Fi2`û #v+?QK KQ?HB pvmʈői
UQ#`x2F ÍX jXjVX
P#`x2F jXj, SQHQ?Qpû #Q/Qpû TQH2 (e)
SǼB ?H2/Mő #Q/ɩ DbK2 bB TQK?HB :Sa- /Q Mőʈ #vHv x/Mv TǼ2bMû bQmǼ/MB+2 iÿ+?iQ
#Q/ɩ U88k  8ydVX "Q/ 88k M2#vH MH2x2M  #Q/ 8yd b2 M+?x2H M DBMûK Kőbiÿ- M2ʈ FK Mb
MbKÿ`QpH :Sa b2 x/MɷKB bQmǼ/MB+2KB iQ?QiQ #Q/mX L2#vH TQmʈBi- T`QiQʈ2 #v KQ?H
#ɷi M2;iBpMÿ QpHBpMÿM TǼ2bMQbi KÿǼ2MőX "Q/ 8yd #vH TQbmMmi Q RR +K bKÿ`2K M xT/X
jXj _2HBx+2 #Q/Qpû?Q TQH2
SǼ2/#ÿʈMɷ T`ɩxFmK MK mFxH FK mKőbiBi #Q/v #Q/Qpû?Q TQH2- #v x Fʈ/û?Q #vHQ pB/ÿi
H2bTQƚ M /pÿ Q`B2MiÍMő biMQpBbF  p2/H2DȒő #Q/v #Q/Qpû?Q TQH2- x MB+?ʈ #m/2K2 pv+?x2iX
S`Q mKőbiÿMő #Q/ɩ M TQHB DbK2 TQmʈBHB i2+?MQHQ;BB :Laa@_hE TQTbMQm p2 iǼ2iő FTBiQH2 
mKőbiÿMő #Q/ɩ p H2b2 DbK2 m`ÍBHB i2+?MQHQ;Bő `DQMɩX E2 bi#BHBx+B DbK2 TQmʈBHB /Ǽ2pÿMû FQHőFv
Rj
b ?`Qi2K QxMÍ2Mû M ?Q`MőK FQM+B Í2`p2MQm #`pQmX .Q Íip2`+Qpû?Q T`ɩǼ2xm ?Q`Mő?Q FQM+2
FQHőFm DbK2 TǼB#HBʈMÿ p T`ɩb2ÍőFm m?HQTǼőÍ2F xiHQmFHB FQpQpû ?Ǽ2#vX
P#`x2F jX9, ai#BHBx+2 #Q/m
L QxMÍ2Mû FQHőFv DbK2 TQbipBHB ?`Qi pɷivÍFv b :Sa TǼBDőKÍ2K- FQpQpɷ ?`Qi biH M
p`+?QHFm FQpQpû?Q ?Ǽ2#m Up D2?Q T`Q?Hm#MBV UQ#`x2F ÍX jX9VX L biǼ2/ FQpQpû?Q ?Ǽ2#m DbK2
MbH2/Mÿ +2Mi`QpHB iFû iQiHMő biMB+B M biiBpmX hFiûʈ #vHQ T`Qp2/2MQ FQMi`QHMő M2xpBbHû
KÿǼ2Mő #Q/ɩ M TQHB UxKÿǼ2Mû i2+?MQHQ;Bő :LaaV K2iQ/Qm :Laa@_hEX P#ÿ KÿǼ2Mő #vH
T`Qp2/2M p2 bi2DMɷ /2M b /Qbii2ÍMɷK ÍbQpɷK Q/bimT2K p bQmH/m b TǼőHX ÍX N pv?HȒFv ÍX
jRfRNN8 a#X- D2/M b2 Q pv?HȒFm ÌlwE- Fi2`Qm b2 T`Qp/ő xFQM ÍX kyyfRNN9 b#X- Q x2KÿKÿ@
ǼB+ipőX J2xB KÿǼB+FɷKB /Mv pȒF #vHQ #Q/Qpû TQH2 M2Í2FMÿ xQ`MQ- im/őʈ DbK2 Kmb2HB /Qbm/
M2TQmʈBiû #Q/v T`Q TQ/`Q#Mû KÿǼ2Mő pv#m/Qpi xMQpmX SQmʈBiő TɩpQ/Mő+? #Q/ɩ #v #vHQ
p2HB+2 `BbFMiMő- T`QiQ DbK2 TǼBbiQmTBHB F D2DB+? QTÿiQpMûKm pv#m/QpMő- #v #vH xDBȒiÿM
/Qbii2ÍM TǼ2bMQbiX
jX9 SQ/`Q#Mû KÿǼ2Mő
S`Q TQ/`Q#Mû KÿǼ2Mő #vH TQmʈBi K2iQ/ i+?vK2i`B2-  iQ x /ɩpQ/m T`FiBÍMQbiB KÿǼ2Mő
TQ/`Q#Mû KÿǼB+Fû bőiÿ UP#`x2F ÍX R9VX SǼB KHû pɷȒFQpû `ɩxMQ`Q/QbiB i2`ûMm DbK2 b2 bMʈBHB
xKÿǼBi T`pB/2HMQm Íip2`+QpQm bőȣ b `Qx2bimT2K ++ 8 KX SǼB pvbQFû pɷȒFQpû `Qx/őHMQbiB
i2`ûMm DbK2 Íip2`+QpQm bőȣ x?mȒȣQpHB TQ/H2 TQiǼ2#v- #v+? TǼB xT`+QpMő MKÿǼ2Mɷ+? /i
KQ?H +Q M2DTǼ2bMÿDB  M2Dpÿ`Q?Q/MÿDB pvF`2bHBi i2`ûMMő ip`vX L2DbHQʈBiÿDȒő Íbiő KÿǼ2Mő #vHQ
KTQpMő TQiQF- D2HBFQʈ b2 pÿiȒBMQm xǼ2xp /Q i2`ûMm-  T`QiQ #vH TǼőbimT M KMQ?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Kőbi2+? p2HB+2 Q#iőʈMɷX
JTQpMő TQiQF #vHQ T`Qp/ÿMQ bvbiûK2K xKÿǼ2Mő TǼőÍMɷ+? Ǽ2xɩ-  iQ p MbH2/mDő+ő+?
#Q/2+?,
Ç ?`M bp?m T`pQ#Ǽ2ʈMő bi`Mv TQiQF-
Ç ?`M #Ǽ2?m T`pQ#Ǽ2ʈMő bi`Mv TQiQF-
Ç ?`M #Ǽ2?m H2pQ#Ǽ2ʈMő bi`Mv TQiQF-
Ç ?`M bp?m H2pQ#Ǽ2ʈMő bi`Mv TQiQFX
JÿǼ2Mő p iQKiQ TQǼ/ő b2 `2HBxQpHQ M HB+?ɷ+? TǼőÍMɷ+? Ǽ2x2+?- M bm/ɷ+? #vHQ p QTÍMûK
TQǼ/őX
o `K+B FM+2HǼbFɷ+? T`+ő MK i2MiQ TQbimT mKQʈMBH pvF`2bHBi TQiQF +Q M2DTǼ2bMÿDB-
QpȒ2K M MÿFi2`ɷ+? Kőbi2+? M2#vHQ KQʈMû imiQ K2iQ/m TQmʈői x /ɩpQ/m ȒTiMû TǼőbimTMQbiB
F TQiQFmX o iÿ+?iQ TǼőT/2+? DbK2 b2 bMʈBHB +Q M2Dpő+2 TǼB#HőʈBi Kőbim M T`QiBH2?HûK #Ǽ2?m-
F/2 DbK2 mʈ T`Q}H KÿǼBHBX CFQ FQMi`QHm DbK2 pv#`Mû #Q/v UB/2MiB+Fû #Q/vV p i2`ûMm /QÍbMÿ
bi#BHBxQpHB  xKÿǼBHB D2 x2 /pQm `ɩxMɷ+? biMQpBb2FX SǼB FM+2HǼbFɷ+? T`+ő+? Db2K TQiû
TQ`QpMpH pɷbH2/Mû bQmǼ/MB+2 B/2MiB+Fɷ+? #Q/ɩ m`Í2Mɷ+? x `ɩxMɷ+? biMQpBȒȣX >HpMő Íbi
KÿǼ2Mő MK i`pH ÍivǼB /Mv U/p pőF2M/vVX LKÿǼ2Mû #Q/v Db2K Q`B2MiÍMÿ bTQÍőiH  M?`H
/Q T`Q;`Km JB+`QbiiBQM- #v+? xDBbiBH- x/@HB KK /Qbii2ÍMQm ?mbiQim TQ/`Q#Mû KÿǼB+Fû
bőiÿ USJaVX o HQFHBiÿ DbK2 xDBbiBHB /pÿ bH2T Kőbi b TǼőHBȒ p2HFɷK `Qx2bimT2K TQ/`Q#Mɷ+?
#Q/ɩX hviQ K2x2`v p SJa DbK2 /QTHMBHB /Q/i2ÍMɷK KÿǼ2MőKX
P#`x2F jX8, SQ/`Q#Mû KÿǼ2Mő
R8
jX8 EQMi`QHMő T`Q}H
EQMi`QHMő T`Q}H D2 Ǽ2x i2`ûMm K2xB xpQH2MɷKB #Q/v xKÿǼ2Mɷ T`Q FQMi`QHm TǼ2bMQbiB m`Í2Mɷ+?
TQHQ?Qpɷ+?  pɷȒFQpɷ+? pxi?ɩ UMTǼX T`Q FQMi`QHm p`bi2pMB+V (d)X C2 MmiMû- #v b2 xKÿ@
Ǽ2Mő FQMi`QHMő?Q T`Q}Hm mbFmi2ÍMBHQ M2xpBbH2X l #Q/ɩ T`Q}Hm T`Q+?x2Dő+ő+? xH2bMÿMQm Íbiő
DbK2 bB TǼ2/2K m`ÍBHB bQmǼ/MB+2- iv DbK2 p i2`ûMm pvivÍQpHBX "Q/v H2ʈő+ő M H2bMő +2biÿ DbK2
Q/KÿǼQpHB F`QFQpMőK- #v+?QK xőbFHB D2DB+? /Qbii2ÍMɷ TQÍ2iX C2HBFQʈ `Qxb? `2T`2x2Mi@
iBpMő?Q pɷ#ÿ`m b2 biMQpmD2 TQÍi2K M2DKûMÿ Ryy #Q/ɩ (3)- T`QiQ DbQm x b2#Qm iF p2HKB
#HőxFQX SǼ2/2K m`Í2Mû bQmǼ/MB+ #Q/ɩ T`Q pvivÍ2Mő p i2`ûMm #vHv TǼ2/MQbiMÿ mKőbiÿMv M




o iûiQ ÍbiB #FHǼbFû T`+2 #m/m `Qx2#ő`i TQbimT T`+ő pvFQMMɷ+? KBKQ i2`ûMX ov@
bpÿiHőK2 bB T`ɩ#ÿ? pɷTQÍ2iMő ÍbiB- ipQ`#m TQHQ?QTBbm  xMxQ`MÿMő pɷȒFQTBbmX L2DT`p2 #vHv
biʈ2Mv x iQiHMő biMB+2 xxMKv KÿǼ2Mő  x :Sa MiûMv T`QiQFQH Q T`ɩKÿ`QpMő bQmǼ/MB+-
TQiû #vHv M?`Mv /Q TQÍőiÍ2X wFQMi`QHQpHB DbK2 xTBbMőFv- D2biHB p MB+? Mÿ+Q M2+?v#ő 
D2biHB KDő bT`pMɷ 7Q`KiX SǼőT/MQm 2/Bi+B Db2K T`Qp2/H p `Qx?`Mő i2tiQpû?Q bQm#Q`mX
9XR oɷTQÍ2iMő Íbi
LbH2/Mû F`QFv #vHv `2HBxQpMv p T`Q;`Km :`QK pXRk- p MÿKʈ #vHv T`Qp2/2Mv p2ȒF2`û
pɷTQÍ2iMő T`+2 p2 7Q`Kim JS kX .Q D2/MQ?Q xTBbMőFm Db2K MBKTQ`iQpH bQmǼ/MB+2
#Q/Qpû?Q TQH2 xőbFMû K2iQ/Qm :Laa  /Q /`m?û?Q xxMK KÿǼ2Mő x iQiHMő biMB+2X LvMő
#vHQ MmiMû MbipBi EǼQpFQpQ xQ#`x2Mő UQ#`x2F ÍX 9XRVX L xFH/ÿ bQmǼ/MB+  pɷȒFv #Q/m
pvTQÍi2 KÿǼőiFQpɷ FQ2}+B2Mi T`Q QT`pm /ûH2F x F`iQ;`}+Fû?Q xF`2bH2Mő  T`Q TǼ2pQ/ /ûH2F /Q
xQ#`xQp+ő `QpBMvX h2MiQ FQ2}+B2Mi bB bvbiûK mHQʈő  miQKiB+Fv b MőK T`+mD2 ʈ /Q /HȒő
xKÿMvX (N) o iûiQ 7xB Db2K TQmʈBH pɷTQÍ2i TQKQ+ő TQH`Mő K2iQ/v /pFQm UQ#`x2F ÍX 9XR#VX
hiQ 7mMF+2 MK pvTQÍői /Q MQpû?Q xTBbMőFm bQmǼ/MB+2 UB pɷȒFvV M xFH/ÿ MKÿǼ2Mɷ+?
/i p i2`ûMmX SQbFviM2 MK TǼ2?H2/ Q /Qbʈ2Mɷ+? Q/+?vHF+? M Q`B2Mi+ő+?  M B/2MiB+Fɷ+?
#Q/2+?X *2H T`+2 p T`Q;`Km :`QK pXRk #vH xxMK2MpM /Q pɷTQÍ2iMő+? T`QiQFQHɩ-
p2 Fi2`ɷ+? DbQm M2D2M pɷbH2/Mû ?Q/MQiv- H2 iFû D2/MQiHBpû F`QFv #ÿ?2K pɷTQÍimX
9Xk ȸÍ2HQp KT
hiQ KT Kmbő #ɷi pʈ/v xT`+QpM p2 p2HFûK KÿǼőiFm- pvmʈőp b2 ?HpMÿ p i2+?MB+Fû
T`tBX E`QKÿ xFH/Mő+? T`pFɩ Q#b?mDm iFû xQ#`x2Mő /HȒő+? Q#D2Fiɩ KTQpMő T`Q MKB
xpQH2Mɷ ȹÍ2H UpɷȒFQTBbV UQ#`x2F ÍX 9XkVX ovipǼő b2 T`BK`Mÿ T`Q TQ/`Q#Mû xKTQpMő i2`ûMm
 Q#D2Fiɩ M+?x2Dő+ő+? b2 M TQp`+?m- TQ/ TQp`+?2K M2#Q M/ TQp`+?2KX S`Q pvipQǼ2Mő MȒő
KTv #vHQ MmiMû xpQHBi K2iQ/m TǼőKû?Q KÿǼ2Mő b2 biM/`/Mő iǼ2iő iǼő/Qm TǼ2bMQbiB UÌaL yR
j9RyVX L KÿǼőiFm R,8yy p?Q/MûK T`Q ȹÍ2Hv KTQpMő DbK2 b2 TǼ2/2K /Q?Q/HB b p2/Qm+őK
#FHǼbFû T`+2X
Rd
UV EǼQpFQpQ xQ#`x2Mő (N)
U#V SQH`Mő K2iQ/ /pFQm (N)
P#`x2F 9XR, S`+2 p T`Q;`Km :`QK
P#`x2F 9Xk, ȸÍ2HQp KT
R3
ȸÍ2HQp KT Kmbő Q#b?Qpi,








o TQHQ?QTBbm xQ#`xmD2K2 ip`- TQHQ?m- `QxKÿ` iQTQ;`}+Fɷ+? Q#D2Fiɩ  D2pv xpBbHû M
`2HBû7m- pȒF #2x xQ#`x2Mő bKQiMû?Q `2HBû7mX S`Q xMxQ`MÿMő TQHQ?QTBbm TQmʈőpK2 #Q/Qpû-
HBMBQpû  THQȒMû xMÍFvX
S`pFv xMxQ`MÿMû p TQHQ?QTBbm,
Ç bő/H UKÿbi- p2bMB+2- ?QbTQ/ǼbFv  FmHim`Mÿ /ɩH2ʈBiû Q#D2Fiv ĘV-
Ç FQKmMBF+2 UTQx2KMő FQKmMBF+2- ʈ2H2xMB+2- i2H2FQKmMBF+2 ĘV-
Ç ?`MB+2 UHBMB2- Fi2`û Q/ b2#2 Q//ÿHmDő /p `Qx/őHMû +2HFv- MTǼX ?`MB+2 FmHim`V-
Ç pQ/Mő iQFv-
Ç /`m?v Tɩ/v  `QbiHBMMû?Q TQ`Qbim UHBbiMiɷfD2?HBÍMiɷfbKőȒ2Mɷ H2b- Q`M Tɩ/ ĘV-
Ç DBMû bT2+BHMő Q#D2Fiv i2KiB+Fû?Q Q#b?m KTvX (RR)
o MȒő KTÿ b2 pvbFvimDő pȒ2+?Mv T`pFv TQHQ?QTBbm F`QKÿ bő/2HX
L2DT`p2 Db2K bB pvipQǼBH  MbipBH MQpɷ pɷF`2b p T`Q;`Km JB+`QbiiBQM pX 3X wőbFM
/i Ub2xMK bQmǼ/MB+  pɷȒFvV Db2K TQKQ+ő M/bip#v :`QK pX Rk MBKTQ`iQpH /Q
pɷF`2bm  xFQMi`QHQpH- D2biHB ip` #Q/Qpû?Q TQH2 Q/TQpő/ ip`m HQFHBivX .HȒőK F`QF2K
#vHQ xDBbiBi- x/@HB KK /Qbii2ÍMÿ ?mbiQm Íip2`+QpQm bőȣ  M2DbQm@HB M KTÿ MÿDF bH2T
KőbiX wHQʈBH Db2K MQpɷ pɷF`2b- /Q Fi2`û?Q Db2K `272`2MÍMÿ TǼBTQDBH pɷF`2b b #Q/v  p
MÿK Db2K T`Qp/ÿH F`2b#m KTv p KÿǼőiFm R,8yyX SQ pȒ2+? iÿ+?iQ ȹFQM2+? #vHQ xTQÍiQ
b F`2bH2MőK KTvX wÍH Db2K F`2b#Qm TQiQF- M2DpɷxMKMÿDȒő?Q bm#D2Fim p HQFHBiÿX .H2
RN
MbH2/QpHQ pvipQǼ2Mő HBMBő +2biv- Q?`MBÍ2Mő T`QbiQ`m T`Q Ȓ`7v- mKőbiÿMő #mMÿF UHBbiMiɷ H2b-
Q`M Tɩ/- bKÿ`Qp `ɩʈB+2- ĘV- pvipQǼ2Mő H2;2M/v  pHQʈ2Mő i#mHFv- /Q Mőʈ Db2K pvTHMBH
bpû ȹ/D2X LbH2/Mÿ Db2K imiQ xT`+QpMQm KTm M?`H /Q T`Q;`Km J:1P U`QxȒőǼ2Mő
T`Q THBF+B JB+`QbiiBQMVX SQiû Db2K pv;2M2`QpH /Q pɷF`2bm i2`ûMMő Ȓ`7v- KTQpû HBbiv 
T`ɩb2ÍőFv bőiÿ T`pQȹ?Hɷ+? bQmǼ/MB+X
9XkXk SQHv2/`B+Fɷ KQ/2H i2`ûMm  hAL
o iûiQ FTBiQHv D2 MmiMû bB /2}MQpi- +Q D2 iQ TQHv2/`B+Fɷ KQ/2H i2`ûMm  hAL Uh`BM;mHi2/
A``2;mH` L2irQ`FV- i2T`p2 TF KQ?m TQTBbQpi ipQ`#m pɷȒFQTBbmX
o TQHv2/`B+FûK KQ/2Hm DbQm THQȒFv i2`ûMm TǼ2/bipQpMv M2T`pB/2HMɷKB i`QDȹ?2HMőFv-
Fi2`û pxMBFMQm T`QTQD2MőK TQ/`Q#Mɷ+? pɷȒFQpɷ+? #Q/ɩ ?`MQm i`QDȹ?2HMőFmX o2/H2DȒő i`QDȹ@
?2HMőFv KDő bTQH2ÍMQm ?`MmX aTQD2MőK pȒ2+? i`QDȹ?2HMőFɩ MK pxMBFM2 M2T`pB/2HMɷ KMQ@
?QbiÿM- ixpX TQHv2/` UQ#`x2F ÍX 9XjV- D2Mʈ b2 TǼBKvF F i2`ûMmX aőȣ i`QDȹ?2HMőFɩ b2 pvipǼő
TQKQ+ő i`BM;mHÍMő+? H;Q`BiKɩX
hAL D2 p2FiQ`Qpɷ TQTBb TQHv2/`B+Fû?Q KQ/2Hm b2 xp2/2MőK iQTQHQ;B+Fɷ+? pxi?ɩ K2xB
D2/MQiHBpɷKB i`QDȹ?2HMőFvX ai`mFim`m hAL@m ipQǼő iǼB b2xMKv,
Ç b2xMK bQmǼ/MB+ pȒ2+? p`+?QHɩ i`QDȹ?2HMőFɩ-
Ç b2xMK p`+?QHɩ Fʈ/û?Q i`QDȹ?2HMőFm-
Ç BM7Q`K+2 Q bQmb2/Mő+? i`QDȹ?2HMő+ő+?X
hAL m`v+?HmD2 Ǽ/m ;2QK2i`B+Fɷ+? B iQTQHQ;B+Fɷ+? QT2`+ő M/ TQHv2/`B+FɷK KQ/2H2KX
(Rk)
P#`x2F 9Xj, .B;BiHMő KQ/2H i2`ûMm
ky
9XkXj oɷȒFQTBb
oɷȒFQTBb b2 pvD/ǼmD2 FQK#BM+ő p`bi2pMB+- i2+?MB+Fɷ+? Ȓ`7  pɷȒFQpɷ+? FƦi UQ#`x2F ÍX 9X9VX
o`bi2pMB+2 b2 /ÿHő M,
Ç xFH/Mő UxFH/Mő BMi2`pH Ĝ M2DÍbiÿDB R KV-
Ç x/ɩ`xMÿMû Up +2HQÍőb2HMûK MbQ#Fm xFH/Mő?Q BMi2`pHm Ĝ M2DÍbiÿDB p TÿiBMbQ#FmV-
Ç /QTHƚFQpû Up TQHQpBMÿ M2#Q Íip`iBMÿ xFH/Mő?Q BMi2`pHm Ĝ T`Q /QTHMÿMő p2HFû?Q `Qx2@
bimTm xFH/Mő+? p`bi2pMB+VX
o`bi2pMB+2 b2 M2F`2bHő TǼ2b pQ/Mő THQ+?v  Ȓ`7QpMû THQ+?vX h2+?MB+Fû Ȓ`7v b2 pvmʈő@
pDő T`Q TǼőHBȒ bi`K Kőbi- F/2 ip` i2`ûMm M2Hx2 pvD/ǼBi p`bi2pMB+2KBX SQFm/ D2 pɷȒFQpɷ
#Q/ iQiQʈMɷ b TQHQ?QTBbMɷK- iF b2 xMÍF T`Q TQ/`Q#Mɷ pɷȒFQpɷ #Q/ Ui2ÍFV M2F`2bHő 
TQHQ?QTBbMɷ #Q/ b2 /QTHMő ȹ/DB Q m`ÍBiû pɷȒ+2X
P#`x2F 9X9, wMxQ`MÿMő pɷȒFQTBbm /H2 ÌaL yR j9RR (R9)
kR
wMxQ`MÿMő pɷȒFQTBbm Db2K pvipǼ2H p T`Q;`Km :2QbiQ`2- FQMF`ûiMÿ p2 p2`xB :2QbiQ`2
oenj.- /Q Mőʈ #vHv MBKTQ`iQpMv bQmǼ/MB+2 TQ/`Q#Mɷ+? #Q/ɩ b pɷȒFKBX SQmʈBH Db2K
bQm#Q` b M/2}MQpMɷKB T`K2i`v T`Q 2/Bi+B hALmX _272`2MÍMÿ Db2K bB /Q pɷF`2bm TǼBTQDBH
.:L b F`2b#Qm TQHQ?QTBbmX SQKQ+ő F`2bHB+ő?Q bivHm >`M Ĝ G UHQKQpV Db2K p2 pɷF`2bm pv@
ipQǼBH TQpBMMû bTQDMB+2 UÍ`v i2`ûMMő FQbi`v- MTǼX ?`Mm bp?m- #Ǽ2? TQiQF i/XV- Fi2`û MK
xH2TȒmDő T`QtBKÍMő pHbiMQbiB KQ/2HmX hviQ ?`Mv #vHv TǼB ;2M2`QpMő hALm `2bT2FiQpMv 
#Q/v Íip2`+Qpû bőiÿ #vHv bTQD2Mv /Q i`QDȹ?2HMőFQpû bőiÿ UTQHv2/`B+Fɷ KQ/2HVX :2QbiQ`2 M#őxő
KQʈMQbi T`Q?Hőʈ2i bB KQ/2H i2`ûMm p TQ?H2/m j.X hőKiQ xTɩbQ#2K bB Kɩʈ2K2 KQ/2H T`Q?Hû/@
MQmi x DFû?QFQHBp ȹ?Hm  xFQMi`QHQpi- D2biHB DbQm ?`Mv bp?ɩ bT`pMÿX LbH2/MɷK F`QF2K
D2 pvipQǼ2Mő p`bi2pMB+ p2 7mMF+B T`Q;`Km :2QbiQ`2- p Mőʈ Hx2 MbipBi BMi2`pH xFH/Mő+?
p`bi2pMB+- TQÍ2i BMi2`pHɩ K2xB ?HpMőKB p`bi2pMB+2KB- ;2M2`QpMő TQTBbm ?HpMő+? p`bi2pMB+
B pv?Hx2Mő p`bi2pMB+X L xFH/ÿ pvBMi2`TQHQpMɷ+? pɷȒ2F K2xB #Q/v i`QDȹ?2HMőFQpû bőiÿ
p`bi2pMB+2 bTQDő #Q/v bi2DMû pɷȒFvX
kk
9Xj SǼ2?H2/Mû MÍ`iv #Q/Qpû?Q TQH2  KÿǼBÍbFû bőiÿ
E`QKÿ bKQiMû KTv D2 MmiMû iFû pvipQǼBi TǼ2?H2/Mɷ MÍ`i #Q/Qpû?Q TQH2  TQKQ+Mû
KÿǼB+Fû bőiÿ UQ#`x2F ÍX 9X8V- x /ɩpQ/m xMxQ`MÿMő #Q/ɩ TQmʈBiɷ+? T`Q KÿǼ2MőX _QxHBȒmD2K2
K2iQ/v m`Í2Mő #Q/m-  iQ FHbB+FQm ;2Q/2iB+FQm-  M2#Q i2+?MQHQ;BB :LaaX L2D/ɩH2ʈBiÿDȒőK
bT2Fi2K TǼ2?H2/Mɷ+? MÍ`iɩ D2 xF`2b #Q/ɩ #Q/Qpɷ+? TQHő pÍ2iMÿ D2DB+? Íőb2H UÍ2`MÿV 
pvxMÍ2Mő TQHv;QMQpɷ+? TQǼ/ɩ b m`Í2MőK D2DB+? TQÍiFm  FQM+2 xMÍFKB UÍ2`p2MÿVX (Rj)
.HȒőKB MH2ʈBiQbiKB- D2ʈ Kmbő MÍ`iv Q#b?Qpi DbQm,
Ç M/TBb-
Ç xF`2b bT`pMő+? ?`MB+- Mxpv /QiÍ2Mɷ+?  bQmb2/Mő+? Fibi`HMő+? ȹx2Kő-
Ç FH/ KTQpɷ+? HBbiɩ-
Ç H2;2M/-
Ç KÿǼőiFQ MÍ`im-
Ç /imK pv?QiQp2Mő- DKûMQ  TQ/TBb xT`+Qpi2H2X
P#`x2F 9X8, SǼ2?H2/Mɷ MÍ`i #Q/Qpû?Q TQH2  KÿǼB+Fû bőiÿ
kj
9X9 .B;BiHMő KÿǼB+Fû MÍ`iv
EHbB+Fû KÿǼB+Fû MÍ`iv b2 /ÿHDő p i2`ûMm #ÿ?2K TQ/`Q#Mû?Q KÿǼ2MőX SǼB iQKiQ KÿǼ2Mő #vHQ
TQmʈBiQ FƦ/QpMő T`Q pvipQǼ2Mő /B;BiHMő p2`x2 KÿǼB+Fɷ+? MÍ`iɩ UQ#`x2F ÍX 9XeV- Fi2`û KDő
M2bTQ`MQm pɷ?Q/m TǼ2/2pȒőK TǼ2?H2/MQbiB  ÍBi2HMQbiBX
JÿǼB+Fɷ MÍ`i Kmbő Q#b?Qpi,
Ç #Q/v #Q/Qpɷ+? TQHő  TQKQ+Mû KÿǼB+Fû bőiÿ-
Ç TQ/`Q#Mû #Q/v-
Ç T`Q}Hv-





P#`x2F 9Xe, .B;BiHMő KÿǼB+Fɷ MÍ`i
k9
o MȒ2K TǼőT/ÿ M2#vHQ MmiMû pv?QiQpBi TǼ2?H2/ KÿǼB+Fɷ+? MÍ`iɩ- T`QiQʈ2 D2DB+? TQÍ2i
M2TǼ2b?QpH ÍőbHQ iǼBX .ɩH2ʈBiû D2 iFû #`2pMû pvxMÍ2Mő T`pFɩ p KÿǼB+FûK MÍ`imX >Mÿ/ÿ
b2 xMÍő pɷȒFQpû T`pFv m`Í2Mû i+?vK2i`Bő UTQ/`Q#Mû #Q/v- ?`Mv- Ȓ`7v ĘV- KQ/Ǽ2 xb2
pɷȒFQpû T`pFv m`Í2Mû MBp2H+ő UMBp2H+2 M2#vH TQmʈBiV  pQ/Mő iQFv- Í2`p2MQm b2 TQmʈőp
TǼB QxMÍ2Mő bi`M TQHv;QMQpɷ+? TQǼ/ɩ- p `DQM2+?- TǼB Q`B2Mi+B F b2p2`m i/X- Í2`M F2
F`2b#ÿ TQHQ?QTBbm- m Íőb2H TQTBbMɷ+?- BMʈ2Mɷ`bFɷ+? bőiő  QbiiMő+? TǼ2/Kÿiɩ KÿǼ2MőX
k8
8 EQMi`QHMő T`+2
EQMi`QHMő KÿǼ2Mő D2 /ɩH2ʈBiû- M2#Qȣ p D2?Q `K+B b2 xDBȒȣmDő ?`m#û +?v#vX _QpMÿʈ D2 MmiMû
xFQMi`QHQpi KÿǼ2Mő iFû DFQ +2H2FX oɷbH2/M TǼ2bMQbi #Q/ɩ D2 /M TǼ2bMQbiő TQHQ?v  pɷȒFv
TQmʈBiɷ+? #Q/ɩ ;2QK2i`B+Fû?Q xFH/m- bi2DMÿ iF B TǼ2bMQbiő TQmʈBiû i2+?MQHQ;B2 KÿǼ2Mő T`Q
xDBȒiÿMő TQ/`Q#Mû?Q #Q/mX w/@HB #vHQ TǼB KÿǼ2Mő /Qbʈ2MQ /Qbii2ÍMû TǼ2bMQbiB b2 QpÿǼmD2
i2biQpMőK pɷbH2/Fɩ ipQ`#v ȹÍ2HQpû KTv px?H2/2K F /MɷK F`Biû`BőK TǼ2bMQbiBX *?`Fi2@
`BbiBF TǼ2bMQbiB m`Í2Mő pɷȒ2F TQ/`Q#Mɷ+? #Q/ɩ D2 biMQp2M xFH/Mő bKÿ`Q/iMQm Q/+?vHFQm
!HX (R8) EQMi`QHMő T`Q}H #vH pv#`M DFQ FQMi`QHMő K2iQ/ T`Q i2biQpMő pɷȒ2FX
8XR EQMi`QHMő T`Q}H
hpQ`#m FQMi`QHMő?Q T`Q}Hm Db2K TQTbH p FTBiQH2 jX8X .B;BiHMő 7Q`Km FQMi`QHMő?Q T`Q}Hm
UQ#`x2F ÍX 8XRV Db2K pv?QiQpBH TǼB FM+2HǼbFɷ+? T`+ő+? p T`Q;`Km :2QbiQ`2 oe Ĝ j.X
SQmʈBH Db2K 7mMF+B T`Q pvipQǼ2Mő T`Q}Hm- D2Mʈ TQ`QpMp pɷȒFv /B;BiHMő?Q KQ/2Hm i2`ûMm b
pɷȒFKB p2 p`+?QH2+? HBMB2-  iF b2 pv;2M2`QpH T`Q}H b D2/MQiHBpɷKB `Qx/őHvX
P#`x2F 8XR, EQMi`QHMő T`Q}H
ke
aQmÍbiő FQMi`QHMő?Q T`Q}Hm DbQm,
Ç KÿǼőiFQ T`Q biMBÍ2Mő-
Ç pɷȒFv  `Qx/őHv-
Ç /`m?v TQp`+?ɩ-
Ç biMBÍ2Mő #Q/ɩ T`Q}Hɩ-
Ç TQTBbM i#mHFX
8Xk h2biQpMő TǼ2bMQbiB
o i2biQpMő TǼ2bMQbiB Db2K b2 xKÿǼBH M i2biQpMő pɷȒ2F TQ/`Q#Mɷ+? #Q/ɩ pɷ#ÿ`mX ovTQÍ2iH
DbK2 `Qx/őH pɷȒ2F,
H = Hm ! Hk
ë> Ę `Qx/őH pɷȒ2F
Hm Ę pɷȒF TQ/`Q#Mû?Q #Q/m pɷȒFQTBbm
Hk Ę pɷȒF bi2DMû?Q #Q/m x FQMi`QHMő?Q KÿǼ2Mő








Sh Ę pɷ#ÿ`Qp bKÿ`Q/iM pɷȒFQp Q/+?vHF
F Ę FQ2}+B2Mi `QpMɷ k UD2/M b2 Q FQMi`QHMő m`Í2Mő b2 bi2DMQm TǼ2bMQbiőV
L Ę TQÍ2i #Q/ɩ pɷ#ÿ`m
SǼ2bMQbi pɷȒ2F D2 TQpʈQpM x pv?QpmDő+ő- TQFm/ D2DB+? `Qx/őH pv?QpmD2 F`Biû`Bm |H|"
2uH ·
#
kX Jmb2H Db2K TǼBDi ?vTQiûxm- ʈ2 pɷ#ÿ` pɷȒ2F TǼőbHmȒő biMQp2Mû iǼő/ÿ TǼ2bMQbiB- 
iF Kmbő bTHMBi F`Biû`BmK,
SH " "N · uV
"N Ę ?Q/MQi `QpM R-y8
uV Ę FQ2}+B2Mi T`Q pɷȒFv m`Í2Mû x p`bi2pMB+- D2 p /Mû iǼő/ÿ TǼ2bMQbiB y-8y KX (Ry)
kd
wpÿ`
.H2 x/Mő #FHǼbFû T`+2 b2 mbFmi2ÍMBHQ xKÿǼ2Mő biMQp2Mû HQFHBiv m Q#+2 aFHBÍF TQ/
SMő ?Q`QmX J2iQ/m `DQMɩ  :Laa DbK2 TQmʈBHB T`Q m`Í2Mő #Q/ɩ #Q/Qpû?Q TQH2  i+?vK2i`BB
T`Q xKÿǼ2Mő TQ/`Q#Mɷ+? #Q/ɩX o `K+B FM+2HǼbFɷ+? T`+ő #vH T`Qp2/2M pɷTQÍ2i bQmǼ/MB+
TQ/`Q#Mɷ+? #Q/ɩ  FQMi`QH bTHMÿMő ;2QK2i`B+Fɷ+? T`K2i`ɩ KÿǼ2Mő p T`Q;`Km :`QK
pXRkX E`2b# TQHQ?QTBbm #vH `2HBxQpM p THBF+B JB+`QbiiBQM pX 3- p D2?Q Mbip#ÿ J:1P
DbK2 pɷF`2b /QTHMBH Q i2+?MB+Fû Ȓ`7v- FH/ KTQpɷ+? HBbiɩ  T`ɩb2ÍőFv bőiÿ T`pQȹ?Hɷ+?
bQmǼ/MB+X o T`Q;`Km :2QbiQ`2 Db2K TQmʈBH Mbip2Mő T`Q T`+B p2 j.  x MKÿǼ2Mɷ+?
/i pv;2M2`QpH .Jh- D2Mʈ KMÿ mKQʈMBH pvipQǼ2Mő p`bi2pMB+X SQKQ+ő FQMi`QHMő K2iQ/v
`2HBxQpMû FQMi`QHMőK T`Q}H2K  pvipQǼ2Mû p T`Q;`Km :2QbiQ`2 Db2K QpÿǼBH TǼ2bMQbi pɷȒ2F
 D2DB+? TǼőbHmȒMQbi /Q jX iǼő/v TǼ2bMQbiBX
CFQ i2tiQpû TǼőHQ?v DbQm F iûiQ T`+B TǼBHQʈ2Mv T`QiQFQHv x :Sa- xxMK Q pɷTQÍim
TQH`Mő K2iQ/v- xT`+QpMɷ xTBbMőF KÿǼ2Mő  b2xMK bQmǼ/MB+ #Q/ɩX
J2xB ;`}+Fû pɷbimTv TiǼő TǼ2?H2/Mɷ MÍ`i TQHQ?Qpû?Q #Q/Qpû?Q TQH2  TQKQ+Mû KÿǼB+Fû
bőiÿ- KÿǼB+Fû MÍ`iv  ȹÍ2HQp KTX
.Q TǼőHQ?v F2 FQMi`QHMőKm KÿǼ2Mő DbQm xǼx2Mv FQMi`QHMő T`Q}Hv- b+?ûK TQKQ+Mû Kÿ@
ǼB+Fû bőiÿ- b+?ûK FQMi`QHMő+? T`Q}Hɩ  i2biQpMő TǼ2bMQbiBX
o #FHǼbFû T`+B Db2K M2D2M pvmʈBH xMHQbiB x #FHǼbFû?Q bim/B- H2 iFû Db2K xőbFH
MQpû TQxMiFv- +Qʈ TQpʈmDB x p2HB+2 TQxBiBpMőX JɩD TǼőbimT #vH xQ/TQpÿ/Mɷ  T2ÍHBpɷ- +?v#v-
D2ʈ b2 bKQxǼ2DKÿ pvbFviHv- #vHv pȒ2+?Mv QT`p2Mv
k3
a2xMK TQmʈBiû HBi2`im`v
(R) JTvX+x (QMHBM2) X#X`X (+BiX kyky@yk@Rj)X .QbimTMû x, ?iiTb,ffKTvX+xfxFH/MB\
t4RdXdN89ejRv49NX8RNNd8Nx4R9bQm`+24KmMBB/4R8y
(k) T`Q7X AM;X J`iBM ȑi`QM2`- S?X.X- Ìolh (QMHBM2)X #X`X (+BiX kyky@yk@ky)X .QbimTMû x,
?iiT,ffFR89X7bpX+pmiX+xfpvmFf;2Q/2xB2n;2QBM7Q`KiBFfpvRfP"af
:LaanQ#bXT/7
(j) ÌȸwE, :2QTQ`iH (QMHBM2)X #X`X (+BiX kyky@yk@ky)X .QbimTMû x, ?iiT,ff+x2TQbX+mxFX+xf
(9) EGoP.- S2i`X yk@yjn:1RRnP#MQpnEPXT/7X .Q+mK2Mi JQp2/X 6ah JQQ/H2
2@H2`MBM; (QMHBM2)X kyRe (+BiX kyky@yj@y3) .QbimTMû x, ?iiTb,ffHKbX7+2Xpmi#`X+xf
2M`QHfBM/2tXT?T\B/4j8j
(8) Ìolh (QMHBM2)X #X`X (+BiX kyky@yj@Ry)X .QbimTMû x, ?iiT,ffFR89X7bpX+pmiX+xf
bi`QM2`f:1ukfT`2/n8nJ2i`QHQ;B2nl+2HQp2nKTQpMBXT/7
(e) ÌȸwE, :2QTQ`iH @ :2QT`Q?Hőʈ2Í (QMHBM2)X #X`X (+BiX kyRN@y8@R9)X .QbimTMû x, ?iiTb,ff
;2QTQ`iHX+mxFX+xf;2QT`Q?HBx2+f\rK+B/48yj
(d) ol:hE (QMHBM2)X #X`X (+BiX kyky@yj@Re)X .QbimTMû x, ?iiTb,ffrrrXpm;iFX+xfbHQpMBFf
8R9dnFQMi`QHMB@T`Q7BH
(3) EGoP.- S2i`X y3n:1RynwFH/MőnnȸÍ2HQpû@KTvnAAXT/7X .Q+mK2Mi JQp2/X
6ah JQQ/H2 2@H2`MBM; (QMHBM2)X kyRe (+BiX kyky@yj@ky)X .QbimTMû x, ?iiTb,ffHKbX7+2X
pmi#`X+xfKQ/f7QH/2`fpB2rXT?T\B/4RR8dy
(N) :_PJ (QMHBM2)X #X`X (+BiX kyky@yj@kj)X .QbimTMû x, ?iiTb,ffrrrX;`QKX+xf+xf
(Ry) EGoP.- S2i`X ydn:1RynwFH/MőnnȸÍ2HQpû@KTvnAXT/7X .Q+mK2Mi JQp2/X
6ah JQQ/H2 2@H2`MBM; (QMHBM2)X kyRe (+BiX kyky@y9@yk)X .QbimTMû x, ?iiTb,ffHKbX7+2X
pmi#`X+xfKQ/f7QH/2`fpB2rXT?T\B/4RR8dy
(RR) J2M/2HQp mMBp2`xBi p "`Mÿ (QMHBM2)X #X`X (+BiX kyky@y9@yk)X .QbimTMû x, ?iiTb,ffBbX
K2M/2HmX+xf2FMB?QpMfQTQ`vfxQ#`xn+biXTH\+bi4eyyyR
(Rk) EGoP.- S2i`X yNn:1Ryn.JhXT/7X .Q+mK2Mi JQp2/X 6ah JQQ/H2 2@H2`MBM;
(QMHBM2)X kyRe (+BiX kyky@y9@yk)X .QbimTMû x, ?iiTb,ffHKbX7+2Xpmi#`X+xfKQ/f7QH/2`f
pB2rXT?T\B/4RR8dy
kN
(Rj) EGoP.- S2i`X yjn:1RynJÿǼB+FɷnMÍ`iXT/7X .Q+mK2Mi JQp2/X 6ah JQQ/H2 2@
H2`MBM; (QMHBM2)X kyRe (+BiX kyky@y9@yk)X .QbimTMû x, ?iiTb,ffHKbX7+2Xpmi#`X+xfKQ/f
7QH/2`fpB2rXT?T\B/4RR8dy
(R9) ÌaL yR j9RR Ĝ JTv p2HFɷ+? KÿǼői2F Ĝ E`2bH2Mő  xMÍFvX S`?, ȸǼ/ T`Q i2+?MB+FQm
MQ`KHBx+B- K2i`QHQ;BB  biiMő xFmȒ2#MB+ipőX kyR9
(R8) ÌaL yR j9Ry Ĝ JTv p2HFɷ+? KÿǼői2F Ĝ wFH/Mő  ȹÍ2HQpû KTvX S`?, ȸǼ/ T`Q
i2+?MB+FQm MQ`KHBx+B- K2i`QHQ;BB  biiMő xFmȒ2#MB+ipőX kyR9
a2xMK TQmʈBiɷ+? Q#`xFɩ
Ç P#`x2F RXR Ĝ GQFHBx+2 KÿǼ2Mû Q#HbiB (R)
Ç P#`x2F RXk Ĝ SǼőD2x/Qpɷ +2bi F HQFHBiÿ
Ç P#`x2F RXj Ĝ wÍi2F HQFHBiv
Ç P#`x2F kXR Ĝ _QxKőbiÿMő pB`imHMő+? `272`2MÍMő+? biMB+ bőiÿ *w1SPa (j)
Ç P#`x2F kXk Ĝ AMi2`pH T`Q QTFQpMû KÿǼ2Mő :Laa (9)
Ç P#`x2F kXj Ĝ SQH`Mő K2iQ/ (8)
Ç P#`x2F kX9 Ĝ h`B;QMQK2i`B+Fû m`Í2Mő pɷȒFv (8)
Ç P#`x2F jXR Ĝ hQiHMő biMB+2 h`BK#H2 Jj@._k
Ç P#`x2F jXk Ĝ SǼBDőKÍ :Laa@_hE h`BK#H2 _9
Ç P#`x2F jXj Ĝ SQHQ?Qpû #Q/Qpû TQH2 (e)
Ç P#`x2F jX9 Ĝ ai#BHBx+2 #Q/m
Ç P#`x2F jX8 Ĝ SQ/`Q#Mû KÿǼ2Mő
Ç P#`x2F 9XR Ĝ EǼQpFQpQ xQ#`x2Mő (N)
Ç P#`x2F 9XR# Ĝ SQH`Mő K2iQ/ /pFQm (N)
Ç P#`x2F 9Xk Ĝ ȸÍ2HQp KT
Ç P#`x2F 9Xj Ĝ .B;BiHMő KQ/2H i2`ûMm
Ç P#`x2F 9X9 Ĝ wMxQ`MÿMő pɷȒFQTBbm /H2 ÌaL yR j9RR (R9)
Ç P#`x2F 9X8 Ĝ SǼ2?H2/Mɷ MÍ`i #Q/Qpû?Q TQH2  KÿǼB+Fû bőiÿ
Ç P#`x2F 9Xe Ĝ .B;BiHMő KÿǼB+Fɷ MÍ`i








jXRX /DmbiQpMû KÿǼB+Fû MÍ`iv
jXkX SǼ2?H2/Mɷ MÍ`i #Q/Qpû?Q TQH2  TQKQ+Mû KÿǼB+Fû bőiÿ
9X wTBbMőF TQ/`Q#Mû?Q KÿǼ2Mő p /B;BiHMő 7Q`Kÿ
8X oɷTQÍ2iMő T`QiQFQH p /B;BiHMő 7Q`Kÿ
eX a2xMKv bQmǼ/MB+  pɷȒ2F MQpÿ m`Í2Mɷ+? #Q/ɩ
eXRX SQKQ+Mû KÿǼB+Fû bőiÿ
eXkX SQ/`Q#Mɷ+? #Q/ɩ
dX ȸÍ2HQp KT R,8yy
dXRX SQ/`Q#Mû #Q/v
kX EQMi`QHMő T`Q}H
RX S`QiQFQH Q m`Í2Mő #Q/ɩ i2+?MQHQ;Bő :Laa
kX SǼ2?H2/Mû MÍ`iv
kXRX SǼ2?H2/Mɷ MÍ`i #Q/Qpû?Q TQH2  TQKQ+Mû KÿǼB+Fû bőiÿ FQMi`QHMő+? T`Q}Hɩ
kXkX SǼ2?H2/Mɷ MÍ`i FQMi`QHMő+? T`Q}Hɩ
jX wTBbMőFv TQ/`Q#Mû?Q KÿǼ2Mő p /B;BiHMő 7Q`Kÿ
9X oɷTQÍ2iMő T`QiQFQHv p /B;BiHMő 7Q`Kÿ
jk
8X a2xMKv bQmǼ/MB+  pɷȒ2F MQpÿ m`Í2Mɷ+? #Q/ɩ
8XRX S`Q}Hm R
8XkX S`Q}Hm k
8XjX SQKQ+Mû KÿǼB+Fû bőiÿ
eX h2biQpMő TQHQ?Qpû  pɷȒFQpû TǼ2bMQbiB
dX EQMi`QHMő T`Q}Hv
jj
